



A study on biology and larval behaviour of fruit piercing moth of Othreis 
(Eudocima) materna (L.) (Lepidoptera: Noctuidae) on pomegranate, 
Punica granatum 
Eknath Shendge  
Department of Zoology, Dr. Babasaheb Ambedkar Marathwada University, Aurangabad- 
431004 (Maharashtra), India 
Bapurao Khaire 
Department of Zoology, Anandrao Dhonde Alias Babaji College, Kada, Dist. Beed-414202 
(Maharashtra), India 
Ramrao Chavan*  
Department of Zoology, Dr. Babasaheb Ambedkar Marathwada University, Aurangabad- 
431004 (Maharashtra), India 
*Corresponding author.  Email. chavanrj@gmail.com 
Article Info 
https://doi.org/10.31018/
jans.v13i1.2489    
Received: January 9, 2021 
Revised: February 16, 2021 
Accepted: February 21, 2021 
 This work is licensed under Attribution-Non Commercial 4.0 International (CC BY-NC 4.0). © : Author (s). Publishing rights @ ANSF.    
Published online: February 24, 2021  
ISSN : 0974-9411 (Print), 2231-5209 (Online) 
             journals.ansfoundation.org   
Research Article 
INTRODUCTION 
The moth of Othreis spp. is a destructive pest of vari-
ous fruits in tropical and subtropical countries including 
India, Southeast Asia, Africa, Australia and South Pacif-
ic (Waterhouse and Norris, 1987). It is polyphagous 
pest feeding at night by piercing the skin of the ripening 
fruits with their strong proboscis and sucking the juice. 
Internal injury consists of a bruised dry area beneath 
the skin resulting in the development of secondary rots 
at the puncture site (Atachi et al., 1989). In India four 
species of Othreis (Eudociam) such as O. materna, O. 
fullonia, O. homaena and O. cajeta are serious pest on 
various fruits such as pomegranate, citrus, guava, pa-
paya, grapes, tomato and mango, etc. (Sundra Babu 
and David, 1973). The larvae feed on Tinospora cordi-
folia which belongs to family Menispermaceae. Accord-
ing to Ramkumar et al. (2010) the Menispermaceae 
creepers were supported well for the survivability of the 
larvae, whereas presence of sclerotized blades and 
erectile barbs in the proboscis suggested that the moth 
can capable of piercing the hard-skinned fruits. So, 
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provision of physical barriers such as covering of or-
chards with nylon net during fruit ripening season can 
afford protection to some extent. Kulkarni et al. (2017) 
Studied host specificity and biorational management of 
fruit sucking moth, Eudocima (Othreis) materna L. and 
concluded that the biopesticides viz., B. thuringiensis, 
P. luminescens and Beauvaria bassiana can be used 
as a promising bioagents for the management of fruit 
sucking moth larvae. There are various studies on biol-
ogy and morphology of Othreis spp. carried out by Leef-
mans (1932), Marjabandhu (1933), Hargreaves (1936), 
Ayyar (1943), Srivastava and Bogawat (1968), Mohite 
et al. (2004) and Patel and Patel (2006). Stephen and 
Roland (2011) studied seasonal abundance and sup-
pression of fruit-piercing moth Eudocima phalonia (L.) 
in a Citrus Orchard and reported that it is difficult to 
control the pest with insecticide because they spend 
only a short time on the fruits and do not breed on the 
affected crops due to the alternation of host plant in 
nearby secondary forest areas. Mohite and Deshmukh 
(2014) studied population density of fruit piercing moths 
of genus Othreis and damage caused by it to Orange 
orchards of Vidarbh region of Maharashtra and found 
that among the collected species, O. materna was 
found to be denser than other two species. During the 
present investigations which were carried out on the life 
stages of fruits piercing moths O. materna (L). the pest 
on the fruits of Pomegranate (Punica granatum) of the 
family Punicaceae.  
MATERIALS AND METHODS 
The life stages of fruit piercing moth, O. materna were 
studied from the egg, larvae, pupa and adult. The 
adults O. materna were collected from the orchards of 
pomegranate from different parts of Marathwada region 
of Maharashtra at night time from 7:00 pm to 10:00 pm, 
with the help of torches and insect collecting nets. The 
moths were kept in double coating air mesh fabric black 
polyester cloth wood cages with size 27×27×52cm. In-
side the cages on the outer side, the movable glass 
was kept and inside the cages hanging up fresh pome-
granate fruits for the observation of all activity of moths 
such as feeding, mating and oviposition. The eggs were 
laid on Tinospora cordifolia leaves by the female adult. 
These Eggs were measured with the help of ocular mi-
crometre and morphological observations were done 
under the stereoscopic binocular microscope and 
measurement of larvae with the help of vernier scale. 
The temperature of 22°c to 27°c temperature and hu-
midity between the 60 % to 75% was maintained inside 
the laboratory. For larval feeding plastic trays size, 
38×30×7cm were used and lastly, the pupae were 
transferred in adults emerging cages size 60×42×48cm. 
Regarding the life span of moth’s female and male, ten 
samples were observed in the laboratory. 
RESULTS AND DISCUSSION 
The present study shows that the complete life cycle of 
O. materna was completed in 45-61 days, with an aver-
age 55.03±4.18 days in case of male and 47-63 days 
with averages 57.07±4.92 days in the female. All the 
measurements and structural description are shown in 
Table 1. 
Eggs Plate I (a) 
The freshly laid eggs were translucent and circular in 
shape but ventral region flat and attached to the sub-
stratum. Colour creamy white but after some time be-
came faint yellowish and before hatching turned slight 
brown. They measured about 0.95 to 0.03 mm in diam-
eter. The duration of eggs hatching was 2.72 days. The 
duration for eggs hatching has been noted 3 to 4 days 
by Kumar and Lal, (1983) and Mohite et al. (2004).  
Larvae  
The larval variation in weight, size, colour and charac-
ters was as follows. There are five larval instars ob-
served in life stages. 
First instar (Plate I (b)) 
The freshly emerged first instar larva was light yellow-
ish coloured and translucent. It becomes green after 
feeding. Head was light brown coloured and present on 
either side six ocelli. The body segments are distinct 
and on dorsal side black round spot and inside round 
long hairy setae appeared. Abdomen ten segmented, 
prolegs present on 4, 5, 6 and 10 segments. The aver-
age duration of this instar was 2.12±0.01days. 
Second instar (Plate I (c)) 
The larvae were greenish black in colour, but later on, 
they became brownish black. Similar observations were 
reported by Srivastava and Bogawat (1968) in O. ma-
terna. Head was brown in colour. Body soft concave 
dorsally and flat ventrally. The long hairy setae disap-
peared in the second instar. White dots appeared on 
the second and third thoracic region. There are whitish 
dots on the subdorsal region of the thoracic segments 
occurring up to hump. Four blue coloured indistinct 
patches appear on meso and metathoracic segments. 
There are orange spots on the lateral side of the first 
three abdominal segments.  The anal hump on 8th ab-
dominal segments was with eight whitish spots-the two 
large brownish spots on each half of the dorsal region 
of the abdominal segments. The average duration of 
instar larva was 1.81±0.05days. 
Third instar (Plate I (d)) 
The larval body was black. The large orange-coloured 
spots are prominently evident on the first three ab-
dominal segments and white spot also appear sub dor-
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sally. The prolegs were back in colour and well devel-
oped. Blue spot occurred on the dorsal region of rest of 
the abdominal segments, the whitish spots on the last 
abdominal segment. The anal plate appeared on the 
10th segment. The average duration of third instar larva 
was 2.87±0.02 days. The small undeveloped similar 
eye spot appeared on second and third each.  
Fourth instar (Plate I (e)) 
The body was velvety black and the head was black in 
colour. The thoracic segment slightly blue warts pre-
sent. Thorax region orange coloured spots present lat-
erally, beside dark blue colourd spots posterodistally. 
During the present study, vertical rows of white spots 
all over the dorsal surface of the abdominal segments 
were observed and similar observations  were also re-
ported by Mohite et al. (2004). The last abdominal seg-
ment possessed a single median large white spot. The 
average duration of this instar was 3.90±0.11 days. The 
similar eye spot was well developed in the fourth instar.  
Fifth instar (Plate I (f)) 
The body was velvety black coloured. Larvae were sim-
ilar like the fourth instar. Each 4th, 5th, and 10th  ab-
dominal segments bore a pair of thick prologs and flat 
chroches. Blue spot and some patches were present 
on body, at the dorsal side two orange-coloured spots 
on the first abdominal segment. Abdominal segments 
2nd and 3rd are characterized by the presence of two 
transverse rows of white patches and large and shiny 
eye spot. The average duration of this instar larva was 
4.74±0.38 days. Effects of temperature and host plant 
condition on insect development on Spodoptera  ex-
empta has  been examined by Dianne et al (2015) and 
revealed that rearing temperature and host plant condi-
tions were found to have significant effects on their lar-
val and pupal development and pupal weight. 
Pupae (Plate I (g)) 
The pupae were dark brown in colour. Distinct wing 
pads and spiracles were visible on the prothorax. The 
anterior end of the body blunt and posteriorly conical. 
The dark wing pads and spiracles black in colour. The 
2nd to 8th abdominal segments possesses a pair of lat-
eral spiracles. The differentiated male and female, 
male pupa genital pore was situated midventrally on 
the 9th and 10th abdominal segments, in case of female 
8th and 10th  segments and duration were 10 to15 days 
with an average of 13.81±0.12 days. The emergence 
started after sunset at 7:00 pm and continued up to the 
early morning. The adults emerged were very small in 
size. Emerged moths were active and they try to fly. 
Adult (Plate I (h) Male (i) Female) 
The adults of O. materna were bright orange in colour, 
medium-sized. The male was small than the female. 
Head brown in colour. The proboscis very long and 
tapers at the tip. The length of forewing was 42.78 to 
51.89 mm and the width was 17.86 to 22.06 mm. The 
Sexual dimorphism in both sexes exhibited by the 
unique spotted coloration of forewings. Similar results 
are also reported by Srivastava and Bogawat (1968) 
and Mohite et al. (2004) in O. materna.  In female large 
part of each forewing covered with three brown colored 
patches differentiated fully from each other and also 
distinct from the periphery due to the presence of inter-
mediary white strips and the male three vertical and 
oblique brown spots merged into the large white area. 
The bright hind wings were not visible. Length of the 
hind wings was 25.73 to 32.70 mm, while the width is 
19.16 to 25.90 mm. The hind wings were dark yellow or 
orange in colour containing 8 white spots arranged in a 
peripheral semicircular dark band. The black spherical 
spot centrally located on each hind wings and in both 
the sexes. The hind wings did not exhibit sexual dimor-
phism. The moths were feeding at night only. After 
emerging from the pupa, females had a pre oviposition 
period of 3 to 6 days. The mating of the adult moths 
occurred at night and oviposition generally occurred in 
early morning. Magar et al. (2015)  studied on biology 
and larval host plants of fruit sucking moth, Eudocima 
materna and reported that at average 28 ± 2°C temper-
 Sr. 
no. 
 Stages  Body Weight (g)  Body Length 
(mm) 





span in (Days) 
Mean 
1 1 st Instar 0.001±1.32 4.38±0.36 0.7±0.07 0.43±0.09 2.12±0.01 
2 2 nd Instar 0.002±1.61 11.89±0.33 1.22±0.09 0.74±0.10 1.81±0.05 
3 3 rd Instar 0.108±0.01 21.22±0.81 2.17±0.16 1.40±0.11 2.87±0.02 
4 4 th Instar 0.426±0.025 32.48±1.69 3.97±0.15 2.05±0.09 3.90±0.11 
5 5 th Instar 1.410±0.100 51.81±1.14 8.05±0.10 3.09±0.24 4.74±0.38 




0.589±0.015 30.05±0.98 8.30±0.15 5.53±0.06 23.08±0.70 
25.20±0.66 
Table 1. Showing weight, length, width, head width and average life span of O. materna (L). 
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ature, the female moths laid eggs singly and loosely on 
the cloths of cages. The egg-laying capacity of female 
was 597 - 802 eggs per female.. The egg to adult 
emergence period was 31.18 days. However, the aver-
age longevity of male and female moth was 30.53 days 
and 31.40 days, respectively. The total life period of 
male varied from 52.0 days to 70.5 days with an aver-
age of 61.25 days. While in female, it ranged from 53.0 
to 73.5 days with an average of 63.25 days.  
Behaviour of larvae from first instars to adults 
The present study observed that the first instar larvae 
were very active after hatching and they moved 4 to 6 
feet for searching the food. Larvae generally fed at any 
time but fed fast in morning and night time. The first and 
second instars moved on the back side of the leaf of    
T. cardifoliya (Giloy) after the time of feeding at day 
time. Larvae colour changed from stage to stage. They 
stopped feeding at the time of molting. Large larvae 
disturb small at time of night and morning inside the 
trays. The fifth instar became slow and feeding was 
ceased and started the secretion of white silk spun in 
drown the leaf of cocoon made white silk spun between 
dried leaves of Tinospora cordifolia then underwent for 
pupation within 24 hours. Adult emerged moth was very 
small in size and after emerging they flew at free space 
for searching food. The feeding behaviour of larvae O. 
materna observed during the present study was vora-
a) Egg   (b) 1
st instar (c) 2nd instar 
(d) 3 rd instar (e)4th instar 
(f) 5th  instar g) Pupa  
(h) Adult male (i) Adult female 
Plate I: Life cycle of Othreis materna various stages. 
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cious and similar to the feeding behaviour observed by 
Mallikarjun et al. (2019) who studied the role of fruit 
volatiles and sex pheromone components in mate 
recognition in fruit piercing moth Eudocima materna 
Linnaeus (Lepidoptera: Erebidae) and their study indi-
cated that E.(O.) materna selective polyphagic feeding 
behaviour and uses olfactory cues from preferred fruits 
to detect and locate potential food sources.  Ronald 
Kuen et al. (2012) studied biology and ecology of fruit 
piercing moth E. phalonia (L.) in citrus orchard in Sara-
wak, Malaysiya and concluded that moth activities were 
largely affected by weather, fruiting pattern and also the 
host alteration capabilities which supports the observa-
tions noted during our study regarding immediate 
search of adults for food. Ronald Kuen et al (2012) also 
concludes that the short stay of moths of E. phalonia at 
fruits and decision to breed on the host plant in the sec-
ondary forest made the use of insecticide ineffective 
this suggests that the development of IPM for fruit 
piercing moth in citrus is needed in view of the low suc-
cess rate in controlling this pest. Therefore, under-
standing the biological and ecological aspects of FPM 
is essential in the formulation of such management 
practices.  
Conclusion 
The present investigation on morphology and behav-
iour of various life stages of O. materna, conclude that 
the larval stages, in general, are more delicate and vul-
nerable due to the effect of temperature and availability 
of host plant for feeding of larval stages. Therefore un-
derstanding the morphological and biological observa-
tions of FPM are essential for the formulation of man-
agement practices. 
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